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54 : Polishing form, disk table for the polishing form and method 
of polishing 

71: Applicant: Toso Co. Ltd. 
57: Summary 

Subject: To provide a method of fabricating semiconductor base 
such as silicon wafers, optical materials and oxide substrates 
requiring precision fabrication for optical applications, with 
the use of a small amount of polishing liquid containing no 
f ree particles so as to solve the problem of waste water 
processing while retaining the quality achieved by the 
conventional methods; to provide a polishing form so as to 
permit efficient polishing operation, a disk table to be used 
with the method and a polishing method using the disk table. 
Means for Solving the Problem: A polishing form is comprised 
primarily of cesium oxide, and its apparent density is not less 
than 0.7 g/cm 3 and not more than 5.0 g/cm 3 , the BET surface area 
is not less than 2 m 2 /g and not more than 200 m 2 /g, and the average 
particle size is not less than 0.001/^m and not more than 0.5 
//m; a disk table for use with the polishing form; and a method 
to be used for the polishing form and the disk table. 
[Claims] 

1. A polishing ^form comprised primarily of cesium 



oxide, and having an apparent density of not less than 0.7 g/cm 3 
and not more than 5.0 g/cm 3 , a BET surface area is not less than 
2 m 2 /g and not more than 200 m 2 /g, and an average particle size 
is not less than 0.001//m and not more than 0.5//m. 

2. A disk table for polishing comprised by the 
polishing form according to claim 1, and associated accessory 
parts . 

3. A method for polishing a polishing object by 
pressing the polishing object to the disk table for polishing 
according to claim 2 . 

4. A method according to claim 3, wherein polishing 
is performed without using free particles so that spent 
polishing liquid has a light transmissivity of not less than 
10 % with respect to pure water at 6 00 nm. 

[Detailed Explanation of the Invention] 
[0001] 

[Technological Field of the Invention] This invention relates 
to a method of fabricating semiconductor base such as silicon 
wafers, optical materials and oxide substrates requiring 
precision fabrication for optical applications. In more 
detail, this invention relates to a polishing form. made by 
sintering cesium oxide powder, a disk table and a polishing 
method to be used with the form. 
[0002] 

[Conventional Technology] With the development of industrial 
technology in the fields of electronics and optics, severe 
demands aire being place on fabrication of materials such as 



2 



magnetic discs, semiconductor substrates, single crystals. 
Especially, for finish fabrication of electronic parts, a 
polishing solution containing free particles for abrading the 
surface is used to continually flow over the object to be 
polished while polishing the surface with a polishing pad made 
of non-woven cloth or suede type fabrics. Free particles for 
use in such applications include alumina, silica, cesium oxide, 
zirconia and they are well known, but in particular cesium oxide 
is suitable for use in polishing optical glasses and is an 
outstanding material from the viewpoints of both economy and 
performance . 

[0003] However, according to such a method, because of the use 
of a polishing solution containing free abrasive particles, 
a large volume of waste solution is generated, and from the 
standpoint of polishing efficiency, facility for treatment and 
environmental effects, the method required improvement. 
Regarding the polishing process itself, polishing cloth become 
clogged and degraded so that it is necessary to change the cloth 
frequently, causing a problem of inefficiency of the polishing 
process . 

[0004]* Further, the material polished by the conventional 
cloth-based polishing method (referred to as the polishing 
object hereinbelow) , because of the softness of the cloth, the 
edge portion of the polishing object is polished excessively, 
and presented a problem that uniform polishing of the overall 
surface cannot be produced to result in an inefficient polishing 
process. 
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[0005] 

[The Problem to be Solved] As described above, the conventional 
polishing methods presented many problems including: waste 
solution treatment; ineffective use of the polishing object; 
inefficiencies in polishing process. This invention is 
provided to solve such problems in the current polishing 
technologies, and an object is to provide a method of 
fabricating semiconductor base such as silicon wafers, optical 
materials and oxide substrates requiring precision fabrication 
for optical applications, with the use of a small amount of 
polishing liquid containing no free particles so as to solve 
the problem of waste water processing while retaining the 
quality achieved by the conventional methods; to provide a 
polishing form so as to permit efficient polishing operation, 
a disk table to be used with the method and a polishing method 
using the disk table. 
[0006] 

[Means for Solving the Problem] As a result of intensive 
examination of the problems cited above, the inventors of this 
invention discovered the following knowledge bases on the use 
of a cesium oxide fine powder to form a ceria-based pplishing 
forms . 

[0007] 1) When performing a polishing process, because the 
abrading surface of the polishing form is made of the cesium 
oxide feed powder and the abrading surface can contact the 
polishing object directly, the polishing form can be used to 
polish substrate bases using a polishing liquid that does not 
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contain free abrading particles such as colloidal silica or 
cesium oxide powder, and furthermore, because the abrading 
particles are not easily detached from the polishing form, and 
therefore the problem of handling the spent liquid is also 
reduced . 

[0008] 2) Because the strength of the polishing form is high, 
it can provide a long service life in polish fabrication 
processes, and therefore, polishing tools can be used for a 
long time without having to exchange the polishing forms. 
[0009] 3) The quality of surface finish obtained by the 
polishing form is comparable to that obtained by the 
conventional methods, and because the polishing speed is also 
comparable, there is lesser degradation in the polishing 
properties of the form. 

[0010] 4) Even if a polishing liquid containing free particles 
is used, faster polishing speed is obtained by using a polishing 
liquid, containing lesser number of particles than the 
conventional polishing liquids. 

[0011] Accordingly, this invention has reached its completion 
by discovering the advantages generated by the present 
polishing form and a method of polishing based on the pplishing 
form of this invention. 

[0012] This invention will be explained in detail in the 
following. 

[0013] <Properties of the polishing form> The polishing form 
provided in this invention is comprised primarily of cesium 
oxide (Ce0 2 ) and its apparent density not less than 0.7 g/cm 3 
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and not more than 5.0 g/cm 3 , the BET surface area is not less 
than 2 rnVg and not more than 200 m 2 /g, and the average particle 
size is not less than 0.001/zm and not more than 0.5/^m. 
[0014] Primarily cesium oxide means that cesium oxide 
constitutes more than 90 % by weight of the polishing form, 
and preferably more than 97 % by weight (w/o). 
[0015] Here, the range of apparent density of the polishing 
form is such that the form retains, its shape during the polishing 
process to produce a flat surface efficiently so that it is 
preferable that the apparent density be not less than 0.7 g/cm 3 
and not more than 5.0 g/cm 3 and a range of not less than 1.3 
g/cm 3 and not more than 3.0 g/cm 3 is more preferable. When the 
apparent density becomes less than 0.7 g/cm 3 , the shape 
retention factor degrades so much that the shape cannot be 
retained during polishing, and the form wears down too quickly, 
which is not desirable. But when it is higher than 5.0 g/cm 3 , 
the strength of the form itself becomes too high, and the 

IT 

polishing object may be damaged or the surface of the polishing 
form becomes too smooth during polishing and the polishing speed 
is lowered, which is not desirable. 

[0016] The specific BET surface area of the polishing form 
should be in a range such that the shape of the form can be 
maintained during polishing and produce a flat surface on the 
object. It is preferable that the surface area be not less than 
2 m 2 /g and not more than 200 m 2 /g, and further, not less than 
2 m 2 /g and not more than 100 m 2 /g, and especially, not less than 
2 m 2 /g and not more than 55 rnVg. When the BET specific surface 
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area exceeds 2 00 m 2 /g, shape retention degrades to the extent 
that the form shape cannot be maintained during polishing so 
that the form itself becomes susceptible to wear during 
polishing, which is not desirable. But, when the BET specific 
surface are is less than 2 m 2 /g, the strength of the form itself 
becomes too high, and the polishing object may be damaged or 
the surface of the polishing form becomes too smooth during 
polishing and the polishing speed is lowered, which is not 
desirable . 

[0017] The range of the average particle size in the polishing 
form should be such as to facilitate forming of a porous form 
and production of smooth surface on the polishing object so 
that the values should be in a range of not less than 0.001 
jutci and not more than 0.5 jum, further, not less than 0.01 JUL 
m and not more than 0.3 //m, and furthermore, not less than 0.03 
//m and not more than 0.2 //m. When the average particle 
diameter is less than 0.001 jum r the primary particle size in 
the feed powder becomes less than 0.001 ^Zm so that it becomes 
very difficult to produce porous forms in practice. It is not 
preferable to exceed 0.5 //m, because problems such as defects 
are introduced in the polishing object. The average particle 
diameter refers to the diameter of cesium oxide particles, and 
for example, as described in examples, it can be determined 
by a scanning electron microscope (SEM) . 

[0018] <Method for making polishing form> The polishing form 
of this invention is made by sintering the pressed compacts 
of cesium oxide particles , and there is no particular limitation 
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so long as the properties recited above are realized. 
[0019] Cesium oxide forms are produced by applying a pressure 
to the feed powder. When press forming is used, pressing 
pressure should normally be higher than 5 kg/cm 2 , preferably 
higher than 10 kg/cm 2 . 

[0020] Further, the feed powder may be process to obtain 
improved formability of the powder. An example of such 
processing is to provide a preliminary press forming of the 
powder and classify the products by screening. The pressure 
for pre-pressing depends on the nature of the powder, but 
normally, it should be not less than 5 kg/cm 2 and not more than 
1000 kg/cm 2 . Similarly, to improve formability of the powder 
feed, spray drying and milling may be used to pelletize the 
powder, and additives such as binder and wax may be added to 
the feed powder . 

[0021] Similarly, to improve formability of the feed powder, 
spray drying and milling may be used to pelletize the powder, 
and additives such as binder and wax may be added to the feed 
powder, after which, the pelletized particles may be mixed with 
additives to facilitate porosity formation. Such additives 
improve formability of the powder feed, and by using a porosity 
promoting agent, the cesium oxide polishing form that reflects 
the particle size of the porosity promoting agent can be 
produced, and control of the porosity structure of the polishing 
form is facilitated so that forms can be produced so as to lead 
to improved polishing speed during fabrication operations. 
The pelletized feed may be stored separately before mixing with 
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a porosity promoting agent. 

[0022] There is no particular limitation to the type of binder 
that can be used so long as pelletizing operation is not hampered, 
but normally, binding, plasticizing and lubricating agents are 
used. For example, acrylic or polyolefin resins and waxes, low 
fatty acid such as stearic acid, and higher alcohols such as 
stearyl alcohol may be cited. These may be used singly or in 
combination of more than two kinds. 

[0023 ] There is no particular limitation to the type of porosity 
promoting agent that can be used, and it may include various 
waxes such as paraf in wax and microcrystalline wax, resin powder 
of polymethacry late and polybutylmethacrylate, olefin type 
resin powder of polyethylene, polypropylene, ethylene-acetic 
acid copolymer and others, polystyrene powder, corn starch, 
ethylcellulose, carbon powder. They may be used singly or in 
combination of more than two types. 

[0024] When adding organic substances such as binder and 
porosity promoter to the feed powder for improving the 
formability of cesium oxide forms, it is preferable that the 
feed powder be degreased first. There is no particular 
restriction to the method of degreasing, but degreasing by 
heating in air, or heating in an inert atmosphere such as 
nitrogen, argon, helium. The pressure during such degreasing 
operation may be carried out in a pressurized, normal or reduced 
pressure atmosphere, if needed. Similarly, to improve the 
formability, water may be added and removed by drying before 
the sintering operation. 
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[0025] Next, because the compacted forms after the binder has 
been removed are not as strong as before, to improve the strength 
and durability as a disk table for polishing, it is preferable 
to perform sintering at high temperatures. However, for 
improving durability, the method is not limited to sintering, 
[002 6] As described above, the method of making polishing forms 
from cesium oxide powder included the processes of degreasing 
by heat, sintering compacts and machining, but the method of 
making the polishing form is not limited to such methods so 
long as sufficient strength can be imparted to the compacts 
to serve as a polishing form. 

[0027] < Disk table construction for polishing> The polishing 
form may be produced to serve as a disk table for polishing, 
and a method of incorporating such a disk table in a polishing 
system, and a method of operating such a polishing system will 
be explained. 

[0028] First, disk table for polishing is produced using a 
polishing form and polishing accessory parts. 

[0029] Here, polishing accessory parts refer to structural 
members of various materials and shapes that constitute the 
disk table for polishing, and a disk table for polishing is 
produced by distributing and attaching the polishing form to 
the accessory parts in the following manner. The method of 
attachment is not particularly limited, and include a method 
based on bonding the parts with an elastic adhesive, or forming 
conjugate protrusions and depressions in various components 
and coupling the respective depressions and protrusions, so 
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long as the method allows the object of this invention to be 
achieved . 

[0030] The number of polishing forms to be attached to the 
polishing accessory parts may be one or more polishing liquid 
used, the reason is that, 1) polishing process should be 
discharged appropriately to increase than two, and it is 
preferable to use more than two pieces to increase the polishing 
speed. For this reason, when two polishing forms are used to 
make a disk table for polishing, the space between the two disk 
tables can be used as discharge path to discharge the polishing 
liquid. Also, when only one polishing form is used, it is 
preferable to provide a discharge path on the polishing surface 
side of the disk table. Another reason is that, 2) when more 
than two polishing forms are used to make a disk table, the 
contact of the disk table on the polishing object is improved 
so that overall polishing of the object can be performed without 
experiencing the problem of uneven polishing speed. 
[0031] The shape of the polishing form to be used is not 
particularly limited so that any appropriate shape may be used 
so long as the polishing forms can be attached to the accessory 
parts. For example, cylindrical pellet shapes, square pellet 
shapes, and triangular pellet shapes may be utilized, and such 
angular shapes may be combined with linear shapes to produce 
any shapes. The size is not particularly limited so long as 
the size is within the normally useable range, and determined 
by the size of the accessory parts that are to be combined with 
the disk tables. 
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[0032] The manner of arranging the polishing forms of this 
invention for making the disk tables is not particularly limited 
so long as the polishing forms used in the combination have 
the properties specified above. For example, small pieces of 
the polishing forms may be assembled to produce a unit product, 
or such pieces may be imbedded in a large circular disk, 
[0033 ] It is preferable that when more than two polishing forms 
are arranged on a disk table, the polishing surfaces of the 
polishing forms be fabricated to match the shape of the 
polishing object. In this case, the accessory parts may be 
selected to have the desired shape. For example, when the 
surface of the object is flat, it is preferable that the contact 
surface of the polishing forms be planarized, and when it is 
curved, it is preferable that the contact surface of the 
polishing forms be curved to match the curvatures. The reason 
is that when polishing is carried out using the fabricated 
surface of the disk table, the forms are designed to allow direct 
contact between the object and the disk table, to generate a 
maximum area of contact. In particular, when planarization 
fabrication is desired, it is preferable to arrange the 
polishing forms so that the vertical distance from the disk 
table is uniform for all the forms . 

[0034 ] For attaching the polishing form to a metallic disk table, 
adhesives may be used, or coupling depressions and protrusion 
matching the size of the polishing form may be provided on the 
surface of the metallic disk table to fixate the polishing form. 
Adhesives used for bonding is not particularly limited so long 
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as the bonding allows the objectives of this invention to be 
achieved. Especially, it is preferable to use adhesive agents 
such as elastic bonding agents that do not generate cracks when 
bonding the polishing form to the disk table. 
[0035] <Polishing method using disk table for polishing> 
Polishing forms are incorporated into the disk table as 
described above, however, in the method of polishing using the 
polishing forms that are provided in this invention, detailed 
condition of use such as the shape, polishing conditions and 
polishing liquid are not particularly limited so long as the 
disk table is used for polish fabrication. For example, when 
using a polishing liquid, conventional polishing liquid may 
be used, for example, water is acceptable. 

[0036] Here, a disk table for polishing refers to the use of 
the forms incorporated into the disk table to perform polishing 
by directly contacting the polishing object, so that they have 
sufficient strength for polishing operations and have 
properties to enable to polish the object- Therefore, the 
shape of the forms should match the shape of the object, they 
may have non-planar shapes, as required. For example, a flat 
disk, circular disk, ring disk and cylindrical disk may be 
considered. 

[0037] Also, because a polishing cloth is not being used in 
this invention, this invention has an advantage that there is 
no need for exchanging the degraded polishing cloth, which was 
required in the conventional methods , because of the durability 
of the polishing forms of this invention. Further, regarding 
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the treatment of spent polishing liquid that contained free 
particles, which were generated in the conventional methods, 
the present polishing form enables to eliminate the use of free 
particles or enables to perform with only a small amount of 
such liquid. Therefore, the free particles in the polishing 
liquid and the volume of particles produced by polishing process 
is reduced, so that the problem of handling the polishing liquid 
is reduced. For example, by observing that the degree of light 
transmission through the waste liquid is higher than that 
obtained in the waste liquid produced in the conventional 
polishing methods, it is able to confirm that the amount of 
waste particles released into the waste liquid has been reduced. 
Considering such waste liquid handling problems, it is 
preferable to operate the polishing system so that the light 
transmission through the waste liquid at 600 nm wavelength is 
not less than 10 % of water, or preferably not less than 40 %, 
and it is desirable to operate the system so that the waste 
liquid falls within such a range of light transmission. 
[003 8] The disk table of this invention for polishing purposes 
is useful for polishing semiconductor substrates such as 
silicon wafers , gallium phosphide, gallium arsenide, substrate 
materials such as glass substrates, quartz glasses, metallic 
materials and stone components used in architectural 
applications. Of these, the method is particularly applicable 
to substrate bases because, the surface edges are not rounded 
as they are in the conventional methods so that the materials 
can be more effectively used for the application. The method 
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is used frequently for semiconductor/ oxides and glass 

substrate bases. 

[0039] 

[Examples] This invention will be demonstrated in more detail 
in the following. This invention is not limited by these 
examples. Evaluations were performed using the methods shown 
below. 

[0040] The volume of cesium oxide contained was measured by 
the ICP fluorescence method. 

[0041] The apparent density was measured by producing samples 
of 100X 100X 15 mm and determining the apparent density using 
the weight and the sample size according to a microcaliper . 
[0042] The average particle diameter was determined by 
planarizing a portion of the surface of the polishing form, 
and observing the surface by SEM (ISIDS-130, Akashi Mfg.) and 
determining the size only in the cesium oxide section according 
to the intercept method. 

[0043] The BET surface area of the feed powder was determined 
on the powder itself while that in the polishing form was 
determined after pulverizing the forms. After drying the 
samples for 15 minutes at 200 C, and MONOSORB (Quan;tachrome 
Co. Ltd. , made in US) was used according to the BET single point 
method. 

[0044] The average size of the powder particles was determined 
on samples of cesium oxide powder, and using a Coutler counter 
LS13 0 (made by Coulterelectronics Co . Ltd.) and a liquid module. 
Measured values are based on the volume. 
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[ 0045 ] Polishing tests were conducted on disc samples measuring 
25 mm diameter and 5 mm thickness. 96 samples of polishing 
forms were mounted on a turntable (3 60 mm diameter) of a 
highspeed lens polishing apparatus to produce planar surfaces 
on the polishing forms. The polishing object was a 3-inch 
quartz glass base, and six such samples were mounted on the 
turntable which was rotated at 100 r.p.m. and at a pressure 
of 150 g/cm 2 applied on the turntable. Polishing liquid was 
distilled water ( at 25 °C ) which was dripped at a rate of 1 L/min. 
Polished surfaces of the quartz glass samples were observed 
with a microscope (Olympus, model BH-2 ) . Evaluation was based 
on visual examination, and good surface, flat and no scratches, 
was designated as O and those that are not flat and difficult 
to fabricate was designed as X. 
[004 6] Durability of Formed Compacts 

Polishing was continued without stopping, and the surface 
condition of the sample forms was observed visually every one 
hour to note the presence of hair line cracks , cracks and chipped 
sections. Evaluation was based on the time required to produce 
some damage on the sample forms . 

[004 7] <Manuf acturing and evaluation of polishing forms> 
Example 1 

Cesium oxide powder feed was formulated as follows. A milky 
suspension liquid was obtained by grinding a hydride powder 
of cesium carbonate (Alrich, 99.9 %) in a planetary mill and 
dispersing in distilled water. Hydrogen peroxide (about 35 %) 
was dripped while stirring the suspesion, which was continued 
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for one hour after the dripping step was finished. It was heated 
to 9 0 °C in a water bath and stirring was continued for another 
one hour, after which it was cooled to room temperature, and 
solid was separated by a centrifuge, and the solid component 
was dried at 12 0 °C for 24 hours. The solid thus obtained was 
sintered at 600 °C for one hour to produce a white powdery 
material. It was confirmed by X-ray diffraction equipment 
(Macscience, model MXP-3 ) that the white powder was 
single-phase cesium oxide. The BET specific surface area was 
49 m 2 /g, and the average particle diameter was 0.3 x/m. 
[0048] To the cesium oxide feed powder were added: an acrylic 
binder (Chuo Chemicals, ricabond SA-2 00) and stearic acid 
emulsion (Chukyo Resin, celozol-920 ) . A slurry was prepared 
by mixing feed powder : acrylic binder (solid 
equivalent) : stearic acid emulsion (solid equivalent) : water in 
a ratio of 100:40:2:520 by weight. The slurry was made into 
pellets by using spray dryer (Okawara Chemical Machineries, 
model LT-8), and the pellets are pressed into green compacts 
at a pressure of 100 kg/cm 2 . The green compacts were degreased 
in a sintering furnace ( KoyoLindberg, model-51668) by heating 
at 400 °C for 2 hours. After which, the degreased compacts were 
heated at 1000 °C for 2 hours to obtain polishing form samples. 
The samples were evaluated using the methods outlined above. 
Table 1 shows the results of evaluation of the polishing form 
samples for apparent density, BET specific surface area, 
average particle size and polishing tests. 
[0049] 
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Table 1 





Example 1 


Example 2 


Comparison 1 


Comparison 2 


App. density 
(g/cm J ) 


1.46 


3.83 


6.84 




BET (m 2 /g) 


32 


8 


0.3 




Av. Size(//m) 


0 .026 


0. 104 


3.05 




Polish test 


O 


0 


X 


0 


Durability 
(time) 


>90 


>90 


>90 





[0050] Example 2 

Cesium oxide feed powder (Mitsuwa Chemicals, 9 9.9 %, BET 
specific surface area, 3.6 m 2 /g, average particle diameter 2 
m) was mixed with an acrylic binder (Chuo Chemicals, ricabond 
SA-200) and stearic acid emulsion (Chukyo Resin, celozol-920) . 
A slurry was prepared by mixing feed powder : acrylic binder 
(solid equivalent ): stearic acid emulsion (solid 
equivalent ): water in a ratio of 100:40:2:382 by weight. The 
slurry was made into pellets by using spray dryer (Okawara 
Chemical Machineries, model LT-8). The sprayed powder was 
dried thoroughly in a desiccator and potato starch was added 
to the powder at a ratio of 2 : 1 to made a feed powder. The powder 
was pressed into green compacts at a pressure of 100 kg/cm 2 . 
The green compacts were degreased in a sintering furnace 
(KoyoLindberg, model-51668) by heating at 400 °C for 2 hours. 
After which, the degreased compacts were heated at 1200 °C for 
2 hours to obtain polishing form samples. The samples were 
evaluated using the same methods as in Example 1 . Table 1 shows 
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the results of evaluation of the polishing form samples. 
[0051] Comparison 1 

Cesium oxide feed powder used in Example 1 was mixed with an 
acrylic binder (Chuo Chemicals, ricabond SA-200) and stearic 
acid emulsion (Chukyo Resin, celozol-920 ) . A slurry was 
prepared by mixing feed powder : acrylic binder (solid 
equivalent) : stearic acid emulsion (solid equivalent) : water in 
a ratio of 100:40:2:520 by weight. The slurry was made into 
pellets by using spray dryer (Okawara Chemical Machineries, 
model LT-8). The sprayed powder was pressed into green 
compacts at a pressure of 100 kg/cm 2 . The green compacts were 
degreased in a sintering furnace (KoyoLindberg, model-516 68) 
by heating at 400 °C for 2 hours. After which, the degreased 
compacts were heated at 1500 °C for 2 hours to obtain polishing 
form samples. The samples were evaluated using the same 
methods as in Example 1 . Table 1 shows the results of evaluation 
of the polishing form samples. 
[0052] Comparison 2 

Suede type polishing pads (Fujimi Inc., Surf in 018-3) were 
mounted on a turntable (3 60 mm diameter) of the highspeed lens 
polisher and rotated at 100 r.p.m. and pressed at 150 g/cm 2 
pressure on the turntable. Polishing object was a quartz glass 
substrate samples, and the polishing particles were cesium 
oxide powder used in Example 1, and mixing it with distilled 
water to obtain a composition of 20 w/o. This polishing liquid 
was dripped at a rate of lL/min for polishing operation. The 
results of surface precision measurements are reported in Table 
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[0053] Comparing examples 1 and 2, it can be seen that polishing 
with polishing forms made by the method of Example 1 are not 
successful in producing good results. 

[0054] Comparing Examples 1 and 2 and the results of Comparison 

2 , it can be seen that the present polishing forms are applicable 

to polish fabrication, and compared with the results obtained 

in Comparison 2, the quality of polish is the same as that 

obtained by the conventional method. 

[ 0055 ] <Evaluation of spent polishing liquid> 

Example 3 

Using the polishing form obtained in Example 1, polishing tests 
were performed according to the method described. Spent liquid 
was evaluated by means of Spectrum Analyzer (Nippon Spectra, 
model Ubest-55), with pure water as reference substance, and 
evaluated by transmitting light at wavelength of 600 nm. When 
the transmissivity is high, it indicates low concentration of 
free particles, and low transmission indicated high 
concentration of free particles. 



[0056] 
Table 2 





Example 3 


Example 4 


Comparison 3 


Transmission (%) 


78 


88 


1 



[0057] 
Example 4 

Polishing forms produced in Example 2 were used, and evaluation 
was carried as outlined above. The results are shown in Table 
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2 . 

[0058] Comparison 3 

Spent polish liquid produced in Comparison 2 was evaluated in 
the same manner as Example 3. Results are shown in Table 2. 
[0059] Comparing Examples 3 and 4 with Comparison 3, it can 
be seen that the use of the present polishing form results in 
production of spent solution having higher transmissivity than 
that produced by the conventional method, indicating that the 
concentration of free particles is low. 
[0060] 

[Effects of the Invention] According to this invention, the 
method of this invention produces almost no spent polishing 
liquid containing a large amount of free particles, and the 
method is able to produce the polished substrate base such as 
silicon wafers and oxide bases of a quality that can be obtained 
by the conventional polishing methods, and because the 
polishing forms are durable, they are useful for polish 
fabrication of such materials. 
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